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(54) GLASS -CERAMIC HEATING ELEMENT AND MANUFACTURE THEREOF 

(57)Abstract: 

PURPOSE: To exhibit excellent performance by depositing screen 
printing layers on a lower face, wherein each of the layers is formed of a 
specific insulating material conductive material and dielectric material. 
CONSTITUTION: An insulating layer 21, a conductive material 22 
serving as a current supplying line and a dielectric resistant layer 23 are 
deposited on the lower face 12 of a glass-ceramic plate supporter 10. 
The insulating layer 21 is prepared by treating a predetermined quantity 
of a starting mixture in a glass or amorphous phase; the conductive 
material 22 is made of Ag or CuO; and the resistant layer 23 is prepared 
by treating a predetermined quantity of a starting mixture in a glass or 
active phase. Each of the layers 21, 22, 23 has an expansion coefficient 
approximate to that of a glass-ceramic material, and heating at about 
650° C can be achieved by thermal dissipation. A heating member R is 
heated by power supply lines CI, C2 of the conductive material 22, and 
the insulating layer 21 can form an insulator even if temperature 
becomes high. Furthermore, the dielectric layer 23 can uniformly 
distribute heat over the entire heat source suri'ace, thereby enhancing 
performance of an element. 



r 



i- 

4= 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 
[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2000 Japanese Patent Office 



/ 



©Int. CI.* 
H 05 B 



®B*ffl4*K^ffCJP) ® 1^ ^ tti m ^ 9S 

®^li4tl^&^(A) ¥2-5392 



3/84 
3/20 
3/86 



3 9 3 



7719-3K 
7719-3K 



H 05 B 3/20 3 9 2 



®«p 6i 6863-293730 

61 @63(1988)11>^22B 
® 1987^1 1 B 24 B @ V > ( F R )@871 6255 

^tV^^H 91480 



^ n — K • ^ X. 



•y^;wA5i— 13 
7 7>;^B 94100 

7 7>:^[S 75014 -^<U 'J^ ^> 
^1- 5 V 5^05621 -c-T— r-rvK — 7a 
1 

^ 1* 



l^v - jv- 7*- 75^:;; T^— 



o;^9>146 
^ 7;i — :^ 



^ « 

Of ^sy±(c::^ ^ g - ^^ajaiM^Jtmr 6 c: i 
6<t ^ ^isfirStoHKcoiB-c. »c,ic,®nflic 



OB 3J123lc:jt r)i& filer id t*«r«irs 
/Tvx-He^iv^' in/ft*?. 

ttittr * J: ^ ic:^ te»*Ja 1 H«ojn 
4. fl»«IS22<D^>t*<Rain?ib , Sta)1230 

Al.O, 0 — 1096 



-537- 



SiO, 40-50?^ 
(AMeO Its S(gO. CaO <0 Ji ^ fiEi tKi^&titm 

Vm&t tliif 9 ^^^^ MeO liZnO + 

iLr3-13^«9tf. M:£i^*i<i: t r97-87 
rn;i^--3 © « IC 12 « (0 iBi)»\ * ^ CO B2 1 CD 

ZaO -t- ITbO 62^ 
SiO, 2196 
B,Oj 1796 

ZnO + MeO 62 96 



11. tfia«^%*<^liJ^(Ag) 5 !7 A (Pd) 

xii6^(pt) ©en-e^nao-ioo 96acj:20~ 
D 96cDiJait-ef&sa$ n^t. i 

12. ii?fi < t feefecDftW : 

- h <D£a<O!0— <0 96J:t<O o 

900 r ofiftTttifl^iaWfiKr act. 

0 »^«lOX(t»:^«llCK«©t±lft?ffi^ 



13l»)^2-53i)^(2) 

SiO. 2196 
BaOf 1296 

a, ±«^^fC« Lr/?* 9 X4a;(r< 5 » 396011: 
15-40 96 . CuO 0 - 5 96 "e«»fi!c3f n-5vSi4ia 

<b, ;tr 7 X - -te ^ r cD^afifci is]«i^/iiafi)c 

10. th^m^ma^m^MiSH) twtitt^(cuo) o 
-tn-enao-ioQ 96Sicf20- 0 96cD^aj±T 

B2 2'&»'6<ou:aL^««tt-i-x h/gai 



900 t©iflA-e|(^10»H»4fcr-6 C 
e) Xi^'J-vqj«rj-r-xf©;^ajlOl0- 
4096(Di±cD. r -'Utr*;*' -^I'fi^l^cO J: -5 

c^TADfeffifit» R 5 i ^ iciax.^ 

» « C ^ T X > fj - y EP »J ir J: o r t£R 

900 t:<oaiftT»^ioi>fifl«i^r 5 d.i jt ^} 
I 4 cDu^r nA^- 

o © ^ c £ Itt CD iia ft * ^ o St it I* . 
3. §l!fl<oi?f[gyxwi« 



-538- 




7 7 XiSIf It^a 2 4 1 0 7 9 0 

(hot plate) ct)T»c:oS®»£ LTE 
Ift t a $1*0^03 WRC^flS^Mi^rt-C^ftciA;^ 

(D^^OSiffiC*:* *t v*^ ct>«\&^jS^ (theroal coupling) 

^air^rait ^^n^co-c?. «»ite*<**o 



cDiSitUx 650 'cmet<oi^&7!f^j^>^m'^^^mm 

^ * ^ ^ -r a ffi 1^ « 14 f:: i X 56 :S a -c? * 




a w !>: J: 0 J^St L> cn's»®B*<i^fi-cx?' 

-ocin^><Ol?|^-.ft«:xaic: J: 0 650 t cDHitoia* 
CiBjJfe L -5 C i . ifiC/JCaefiPjttvSBH-^'. COT 

© 2 *o«««is«ic,Rc;c.«-?&ga;r 
wow 2 la22ifcc;lc±^tt^^is^tctD/t TJ»*±S- 
tt^W-jRo* 3 M23ic J: oi^eR-^-s c,h^1*afc£-r 



6-e(feffi*n-6 cn»S)®i«srM*/^^ x--te 7 ^ 

x--fe r t -/ «)l&^at*cDE^»c:i?WMi*-r4-e 
n 4o 

x--fc 7 5 -y 3^l#«:ic-h^>fif^L rant's 3^ 
*!63fcl$M5^^<5»x^ y-i'KfftJ-i-x h^iawr 



— 539- 





2-5393(4) 



/x < , ffSKim^tf U^3&<-»rj£ 
fa « (i (=r w 5 c <i: tf * 5 

0 > ^ a & i» « «t o % ^ * fifr ik r s /c «:> f c 16 «fc w 2 1 



tt)|s4ioojttJt;-r -sK<k'€r*ro en's— ft»»4* 
cD/ftaB^wtf-r Affile it«^n'6. 

J?* OH«2: Ur «»)121<D«®±Cii«*n/i:X 



-540- 



«6»H21^-iB22©TT?4«li^U^ntJi<ofl«? 



»i^<»S^O 0 1 6 4 9 8^M»»irM^tn/::a6 







SiO, 


30-559^ 


ZnO 


20-40^ 


B,Oa 


0 '-20?< 


AiiO, 




SrO, BaO, Can 


5 


CoO 


0 -10% 




X , ZnO +CoO IC J: >3 



•r So 



— 541- 




ZnO + MeO 50—6596 

8t0> 10-2096 

SiO, 40—50 96 

MeO tt:ir«^E>tr 5 ^te<D50— GS^^i'J^^Wfit 

-rscfc^czno iHaELT;(^7 

ZnO ^ ileO 6296 

B,0, 179^ 

SiQ, 2196 



h©a«<O10-40.96 *ia6iC<h;6<T?**o 

ft( + Tftt>nio Lfzix<^x. firaastu. 

4'©ift*<D«if:Mw J: ?)««*nSa W900 t:lc*j 

So 

flfa;?. ^mntff^ 0 0 4 8 0 6 3 




7M ^ MgO 62 96 

- 0,0, 1296 

A1,0, 596 

SiO, 2196 

3-1396^ fr*L<li596 
M3Ei^*g97-fl7 96. flP * L < 1195 96 

-s/ccD 5 ;w{^«^'li:SRSi&*B^?&dtf ^J^^^- 



RuO, 15 -40 96, tf* U < 11=3096 
CuO 0 -5 96 



-542- 




20 -30 r ^520 ppiDt:-* 
300 -650 V *150 Ppmr-* 
Tf * So 




O t9 5fe ro 25 it ^ « w o - fe- 1 ^ ..u ic ?S 
»21,22 acf23motia»f5^1^!l«flJS 



* 1 







W A 


918 


ZnO+WcO 50 -65 « 


629^ 


629^ 


SiO. 40 - 5% 


21^ 


2196 


B,0, 10 -20 3^ 




12% 


A1,0» 0 -10^ 


03« 


5% 






If ^ L^^m 


5 3 -13 9^ 


5% 


97 /' 


35^ 











^9 Ate fi^%t^u9 

CuQ 


=•65 9<i 

=*^30 96 
=- 5 H 


100 HO 

=«15-4Q96 
=" 0-5 % 





m \ 


m 2 


Ag 80 -100 % 


kg 80 -100 % 


CuO 20 — fl % 


Pd/Pt 20-0 % 




CuO »D 



-543 — 



ID «t © - to M cp O 5? ifi H . 



r 



20' 



FIG.3 



10 



' Lii Cj i!!j -1isr 



FIG.1 



11 



' LJ Ui lU 

20 • 



LJ lU U 



23, 



to. 



FIQ.4 



12. 



22 



' 23 ^^2 



22 




0.1%' 
0 



0,1 %. . 



lbO 200 300 M» 500 600 TOO. 800 T("CI 

FIG. 5a 



-0,1%.. 



10O 200 300 400 SpO 600 




FIG.5b 



-545- 



